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Summary 

The life histories of two New Zealand species of Asterella , A. australis and A. tenera, 
are described and figured, and the main differences between them are summarised. 


Introduction 

Asterella Beauv. is a genus of thallose liverworts belonging to the Marchantiales, 
sometimes described under the name of Fimbriaria N^es. Evidence for priority of 
the name Asterella is reviewed by Hassel de Menendez (1962). The genus is of 
world-wide distribution. It is characterised by a frondose vegetative thallus with 
simple air-pores, air chambers usually without any green filaments, a sessile male 
receptacle, a stalked archegoniophore with barrel-shaped air-pores, a pseudoperi¬ 
anth splitting into narrow segments, and a capsule lacking bands of thickening on 
the jacket cells but containing elaters amongst the spores. 

Two species A., australis and A. tenera are found on damp banks in many parts 
of New Zealand. A. australis is endemic; A. tenera is probably so, for no recent 
specimens substantiate Mitten’s (1860) record of it in Tasmania. Other species 
have been reported to occur in New Zealand. Fimbriaria drummondii is listed by 
Hooker (1867), but has not been confirmed. No New Zealand specimen seen by 
the writer corresponds with descriptions of F. drummondii given by Hooker (1867) 
and by Stephani (1900) or with Stephani’s drawings. Authenticated specimens of 
F. drummondii and F. australis collected from New Zealand in 1874 and determined 
by Berggren were examined, but both are considered to be A. australis. Two species 
described by Colenso, F. gracilis and F. pallide-virens, already have been rejected by 
Stephani (1900) on the grounds that no specimens of these were deposited in the 
Kew Herbarium. None are known to be in existence elsewhere. Judging from the 
descriptions (Colenso, 1884) F. gracilis appears to correspond with A. australis , and 
F. pallide-virens with A. tenera « 


Collection and Treatment of Material 

The main collection of material of A. australis was made from steep clay 
banks in forest near Taihape; that of A. tenera was from steep banks of morainic 
gravel alongside forest streams at Callory Gorge, South Westland, and from 
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vertical clay banks in forest near Wellington and near Palmerston North. Plants 
were kept in cultivation for four years and observed from time to time. At suit¬ 
able stages of development they were killed and fixed in formalin-acetic-alcohol, 
embedded in paraffin and sectioned. Specimens for comparison were collected 
from many parts of New Zealand and dried specimens in the herbarium of E. A. 
Hodgson and in the herbarium of the University of Tasmania were examined 
also. 

In order to study stages in germination, spores were sown in a Wardian case 
on the surface of sterilized brick flower-pots which were filled with sterilized 
sphagnum moss and inverted over shallow glass plates. Watering was done from 
below with dilute Knop’s solution made according to a formula which had been 
found favourable for growth of other species (Mehra and Kachroo, 1951). The 
pots were kept in full light, though not in direct sunlight. 

Asterella australis (Hook, and Tayl.) Verdoorn, Heb. Sel. et. Crit. Ser. IV: 

No. 186, 1932, as Asterella australis (Taylor). 

Fimbriaria australis Hook, and Tayl. Lond. Journ. hot. 3: 573, 1844. 

The Structure and Development of the Thallus 

The thallus is a flat, dorsiventral structure of firm texture, 2.5-4cm long and 
6-9mm broad, usually ligulate with a wavy margin (Fig. 1), but occasionally 
branched dichotomously once. From the under surface arise numerous tuberculate 
rhizoids, and to each side of the mid-line a group of wide, smooth rhizoids and 
a row of colourless or reddish-purple scales. Each scale is semi-lunate to crescentic 
in shape, 0.5mm long x 0.26mm deep, and carries an ovate to elliptic, usually 
obtuse, entire or subentire appendage of diameter 0.24mm x 0.17mm, constricted 
at the line of junction with the scale (Fig. 2). A few cells in the scale or in the 
appendage may contain oil-bodies and sometimes there is a pointed cell at the 
tip of the appendage representing the basal cell of a withered mucilage hair. 
The tuberculate rhizoids arising axillary to the scales are narrow, ranging from 
8-10/a diam., but near the mid-line there are also wider ones of 16-28/a diam. 
The smooth rhizoids range in diameter from 20-40/a. In colour the upper surface 
of the thallus in plants from shady, sheltered situations is green or yellowish-green, 
appearing under the lens as dotted with whitish spots in the position of the air- 
pores, and the under surface is green also. Where, however, plants are growing 
exposed to sunlight and wind, a marginal band on the upper side up to 0.5mm 
in width is reddish-purple or purplish-brown, as are the whole under surface, the 
scales and the appendages. 

A. australis is autoicous, for adventitious branches arising ventrally from the 
edges of the keel are functionally either male or female, with both types originat¬ 
ing from the one initial thallus which usually terminates in an archegoniophore. 

A transverse section of the thallus shows a central keel region, 2mm in breadth 
and 0.8mm deep, gradually tapering outwards into the wings, which have a thick¬ 
ness of 0.2-0.24mm. The uppermost layer is an epidermis with a thin cuticle. It 
consists for the most part of approximately isodiametric, thin-walled cells contain¬ 
ing few chloroplasts, but scattered cells contain oil-bodies. It is interrupted by 
simple air pores, each elevated above the surface on a dome composed of 7-8 
rows of thin-walled cells in 4-6 tiers. Below the epidermis the full depth of the 
wings and the upper 0.2-0.3mm of the keel is an open photosynthetic tissue of 
uniseriate partitions between the 2-A tiers of air chambers. The compact ventral 
tissue of the keel is a more or less colourless region 0.5-0.6mm deep with occasional 
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Text-fig. 1.— Asterella australis. Fig. 1.—Habit drawing. X 1. a, male branch. Fig. 2.—Ventral scale. 
X 75. a, appendage; s, scale. Fig. 3.—Vertical section of an archegonium. X 380.. Fig. 4.—Vertical section 
of a 2-celled antheridium. X 380. Fig. 5.—Vertical section of a 3-celled antheridium showing upgrowth 
of adjacent cells. X.380. Fig. 6.—Vertical section of an antheridium showing transverse walls only. X 380. 
Fig. 7.—Vertical section of an antheridium in situ at the stage when vertical walls have formed. X 380. 
Fig. 8.—Vertical section of an antheridium after the formation of periclinal walls. X 380. Fig. 9.—Vertical 
section of a mature antheridium. X 75. Fig. 10.—Vertical section of a 2-celled embryo. X 250. Fig. 11.— 
Vertical section of a young embryo showing a file of 4 cells. X 250. Fig. 12.—Vertical section of an embryo 
showing formation of vertical walls, c, capsule region; f, foot region; s, seta region. X 250. Figs. 13, 14.— 
Vertical sections of older embryos showing expansion of the capsule and in Fig. 14 the formation of periclinal 
walls. X 240. c, capsule region; f, foot region; s, seta region. Fig. 15.—Head of the archegoniophorr 

viewed from below. X 2$. 
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cells containing oil-bodies. It can be differentiated into an upper zone 0.1-0.2mm 
deep where the cells are 14-40° deep and in sagittal sections of the thallus have 
a length of 100-180/a, a middle zone 0.2mm deep where the cells are 40/a x 120/a 
diam. and in all older thalli contain septate fungal hyphae, and a lowermost 
zone 0.2mm deep where the cells are 12—32/a x 80—140/a diam. and are free of 
hyphae, except for those immediately above the smooth-walled rhizoids by means 
of which the hyphae gain entrance. Growth of the thallus is by division of a 
cuneate apical cell of the same type as occurs in A. californica (Haupt, 1929). 


The Male Branch and the Antheridium 

The male branches are often of limited growth (Fig. 1) with a distal, ex¬ 
panded, heart-shaped portion some 3mm long x 4mm broad, sometimes much 
longer, attached to the parent thallus by a cylindrical stalk portion some 4mm in 
length. The antheridial receptacle is a slightly raised, circular or oval disc 2mm 
diam. extending backwards from the apex of the branch. Antheridia develop 
in acropetal succession, each one arising from a surface cell and gradually becom¬ 
ing sunk in a flask-shaped cavity as a result of the more rapid upward growth 
and division of the adjacent cells (Figs. 5, 7). Slender mucilage hairs arise from 
the wall of the cavity and the narrow canal leading to the surface opens by a 
simple raised pore. In old receptacles the antheridial cavities are of a reddish- 
purple colour. 

The development of the antheridium corresponds with that described for 
A. californica (Haupt, 1929; Campbell, 1918). The antheridial initial is recog¬ 
nizable close to the apical cell. It divides transversely into a basal cell which 
produces the embedded portion of the antheridial stalk and an outer cell which 
separates from surrounding cells and produces the free portion of the antheridium 
(Fig. 4). The outer cell divides transversely to form a row of 4 cells (Figs. 5, 6) 
which now divide by 2 vertical walls at right angles to each other (Fig. 7). Mean¬ 
while the basal embedded cell divides once transversely and then longitudinally. 
In the free portion of the antheridium, which is composed at this stage of 4 tiers 
of cells, those of the lowermost tier divide transversely producing the short free 
portion of the antheridial stalk, while those of the 3 upper tiers divide periclinally 
so that sterile jacket cells are set apart from a central fertile tissue (Fig. 8). The 
fertile tissue divides repeatedly to form a mass of spermatogenous cells. The jacket 
remains uniseriate (Fig. 9) and always was found to be extended at the top 
into a pointed beak as figured for A. californica (Campbell, 1918), although 
Haupt in referring to the same species states that this is not the rule (Haupt, 
1929 V 


The Female Branch and the Archegoniophore 

Female branches grow for a longer period than the male branches, but sooner 
or later a stalked archegoniophore arises at the apex (Fig. 1). The young head 
of the archegoniophore is hemispherical, but later it becomes broadly conical 
with a rough appearance due to crowded, elevated air-pores of a whitish colour 
which show up conspicuously under a lens. The air-pores differ from those of 
the thallus in being barrel-shaped; they are surrounded by 6-8 tiers of cells with 
the outer opening encircled by 7 or 8 cells. By the time the capsules are ripe the 
head of the archegoniophore is 5mm broad at the base and 3mm high. In many 
specimens slender colourless scales, hanging down from the under side to a 
distance of up to 9mm, produce a shaggy appearance, but these are not always a 
conspicuous feature. The stalk is 0.2-1.0mm broad and up to 5cm high, purplish 
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or reddish-purple at the base for a height of 0.5-3.0cm and faintly tinged with 
green for the rest of its length. In section it shows one rhizoid furrow. Four 
receptacles are situated on the under side of the head, each at first with an arche- 
gonium (rarely with 2), and later usually 4 or fewer sporogonia develop (Fig. 15). 
However, one head was found with 5 sporogonia. 2 of which were on the same 
receptacle. 


The Archegonium 

The course of development of the archegonium corresponds with that described 
for A. californica (Haupt, 1929). The archegonial initial is recognizable close to 
the apical cell when the archegoniophore is merely a minute protuberance. It 
projects above the surface and divides transversely into a basal cell which gives 
rise to the basal region of the archegonium and an outer cell which produces the 
remainder. In the outer cell 3 vertical walls are laid down so that an axial cell 
is encircled by 3 lateral cells. The lateral cells produce the uniseriate jacket of 
the venter and of the 6-rowed neck; the axial cell, after first cutting off the 
primary cover cell, gives rise to the egg, the ventral canal cell and 4 neck 
canal cells (Fig. 3). The cover cells, eventually 4 in number, separate one from 
the other when the archegonium is mature, by which time also the neck canal 
and ventral canal cells have disintegrated. 


The Sporogonium and its Protective Sheaths 

The sporogonium develops from the fertilized egg. At first, elongative growth 
is most pronounced, and transverse division produces a file of 4 cells (Figs. 10, 11). 
Of these the lowermost divides irregularly to form a swollen foot, 8-11 cells in 
diameter, which penetrates deeply into the tissue of the archegoniophore (Fig. 16). 
The cell above divides vertically and transversly a few times to form the short 
seta, some 9 cells high and 7-11 cells wide, which is also carried downwards by the 
penetrating foot region (Fig. 16). The two upper cells of the file form the 
capsule. They divide by two vertical walls intersecting at right angles (Fig. 12), 
then each cell divides several times transversely (Fig. 13). Thereafter, as the 
capsule assumes its spherical shape, divisions are irregular with periclinal walls 
appearing and the central cells dividing further (Fig. 14). The peripheral cells 
continue to divide both anticlinally and periclinally for some time and only gradu¬ 
ally does an outer uniseriate layer of jacket cells with sparse contents become 
differentiated from archesporial cells occupying the central region. Some arche- 
sporial cells become the large, deeply-staining, spore mother cells, whereas others 
remain slender and gradually lengthen as elaters (Fig. 16). The spore mother 
cells eventually round off and each gives rise to 4 spores. 

The sporogonium is protected during its growth by 3 sheaths—namely a 
cylindrical green involucre, a pseudoperianth and an inconspicuous calyptra. The 
outer half of the involucre is formed from the edge of the head, while the somewhat 
thinner, inner half arises and grows forward after fertilization. The pseudoperianth 
forms within the involucre but eventually projects to a distance of 2mm beyond 
it; its basal, colourless portion closely invests the capsule to about one-half of its 
length, while the upper part of white or reddish or purplish colour projects well 
beyond the capsule and splits lengthwise into 12-16 papery segments which still 
cohere at their tips (Fig. 15). The number of segments was found in some cases 
to be constant for a particular population, in one instance 12 and in another 16. 
The region of splitting is early recognizable by the thin nature of the cell walls 
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Text-fic. 2 .—Asterella australis. Fig. 16.— Vertical section of a sporogonium at the spore-mother-cell stage. 
X 75. Fig. 17.—Spore and elater. X 225. Fig. 18.—Germinating spore. X 200. Fig. 19.—Young spore- 
ling with the thallus shown in surface view. X 200. 

Asterella tenera. Fig. 20.—Habit drawing. X 1. a, antheridial receptacle. Fig. 21.—Ventral scale. X 75. 
a, appendage; m, mucilage cell; s, scale. Fig. 22.—Vertical section of a young antheridium showing transverse 
walls. X 400. Fig. 23.—Vertical section of a young antheridium showing vertical walls. X. 400. Fig. 24.— 
Vertical section of a young antheridium showing periclinal walls. X 400. Fig. 25.—Vertical section of a 
mature antheridium. X 180. Fig. 26.—Vertical section of a young archegonium. X 380. Fig. 27.— 
Vertical section of a mature archegonium. X 400. Fig. 28.—Head of the archegoniophore viewed from 

below. X 5. 
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in contrast to the thickened walls in the segments themselves. The calyptra repre¬ 
sents the persisting venter of the archegonium and, although enlarging rapidly 
immediately after fertilization and forming a sheath 5-6 cells thick, it is later out¬ 
grown by the developing sporogonium and is scarcely evident by the time the 
capsule is ripe. 

The sporogonium is mature at the beginning of October. It then has a small 
attaching and absorbing foot, a short seta which does not lengthen even at 
maturity and a spherical capsule. The capsule appears black, due to the dark 
colour of its contained spores, but its one-layered jacket is green even at maturity 
and lacks thickening except in the cap region, where brown trigones are present 
at the angles of the cells. When the capsule is ripe the fragile cap tilts off, usually 
fragmenting in the process, and leaves the cup-shaped base holding the spores 
and elaters. The spores are gradually freed by hygroscopic movements of the 
elaters and escape through the slit-like openings between the segments of the 
pseudoperianth. 

The elaters are short, being only 130-265/a x 8-12/a, and have 1, or sometimes 
in the central portion 2, spirals of brown thickening on the walls (Fig. 17). The 
spore is tetrahedral with a rather indistinct tri-radiate marking and diam. 60-100/a, 
including a wing-like, almost colourless, perispore 10/a wide (Fig. 17). The dark 
brown exospore has coarse hexagonal reticulations and faintly marked small 
reticulations. 


Germination of the Spore 

Germination commences within six days from the time of sowing. The spore 
opens along the tri-radiate marking and either a tuberculate or a smooth-walled 
rhizoid emerges and grows downwards, so attaching the young plant to the sub¬ 
stratum (Fig. 18). The rhizoid is cut off by a wall from the green cell still en¬ 
closed in the spore coats. This early stage resembles that of Reboulia liemispherica 
(Mehra and Kachroo, 1951). Further development varies. In most cases the 
green cell divides vertically and transversely while still within the spore coats and 
then grows out into a cylindrical thallus which soon becomes ribbon-shaped (Fig. 
19). A cuneate apical cell is set apart and becomes sunk in an apical depression. 
Additional rhizoids develop and the empty spore coat is shed. 

However, in some cases 2 equal thalli grow out, as has been noted in some 
other Marchantiales such as Plagiochasma reticulatum and P. appendiculatum 
(Mehra and Kachroo, 1951) and Targionia hypophylla (Campbell, 1918). Also 
there were found to be occasional instances where, after the emergence of the 
rhizoid, the first green cell grows out from the spore coats as an elongated cell 
which divides transversely to form a 2-celled germ tube; the basal cell does not 
divide again but the terminal cell divides by transverse and vertical walls forming 
a germ plate which develops as a ribbon-shaped thallus in which an apical cell 
becomes established. 


Asterella tenera (Mitt.) Schuster, Journ. Hattori Bot. Lab. 26: 185-309, 1963. 

Fimbriaria tenera Mitten, FI. Nov. Zel. II: 170, 1855. 

Structure and Development of the Thallus 

The thallus is delicate in appearance, green above or occasionally with a reddish- 
purple margin, and either green or brownish below. Under a lens the upper surface 
appears dotted with whitish air-pores. Each plant is up to 4cm long, with 
branches 4-5mm broad, and grows parallel to the substratum, branching dicho- 
tomcusly at a wide angle 1-4 times (Fig. 20). On the under surface there arise 
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groups of smooth-walled rhizoids of 20-24ju, diam., a few narrow tuberculate 
rhizoids of 8-12 jl diam., with some wider ones up to 24/x diam. situated centrally 
on the thallus, and 2 rows of scales one to each side of the mid-line. The scales 
are colourless or rarely purplish, obliquely ovate to semi-lunate in shape, of breadth 
0.28mm and depth 0.2mm (Fig. 21). They carry a narrow appendage up to 0.3mm 
long which, like the scales, is usually colourless but in some plants is purplish. For 
most of its length the appendage is 2 cells wide but may be up to 4 cells wide 
towards the base. Club-shaped mucilage cells project from the edge of the scale 
and sometimes of the appendage, or may stand on a filamentous stalk up to 3 cells 
long (Fig. 21). They are conspicuous on scales near the apex, but later tend to 
wither off. Usually a large oil-body is evident in 2 cells of the scale and sometimes 
in one cell of the appendage. 

A. .tenera is paroicous, since each branch first forms an antheridial receptacle 
and immediately afterwards give rise to an archegoniophore (Fig. 20). The thallus 
thus is of limited growth, but new adventitious shoots arise ventrally from the keel, 
usually near the apex but occasionally further back. 

A transverse section of the thallus shows a central keel region, 0.6mm wide x 
0.4-0.52mm deep, narrowing rather abruptly into the wings, which are 0.24mm 
diick. The epidermis has a very thin cuticle; its thin-walled cells contain chloro- 
plasts except for those few which are occupied by a large oil-body, and it is inter¬ 
rupted by simple air-pores encircled by 7-8 rows of cells in 3-4 tiers. Below the 
epidermis the full depth of the wings and the upper 0.15mm of the keel is occupied 
by photosynthetic tissue of green uniseriate partitions between the 1 or 2 tiers of 
large air-chambers. The compact ventral tissue of the keel consists of cells of 
length 0.08-0.22mm and depth 0.01-0.02mm, a few of which contain oil-bodies; 
it can be differentiated into an upper zone containing septate fungal hyphae and 
a few small chloroplasts and a lower zone lacking hyphae and containing smaller 
chloroplasts. 

Growth of the thallus takes place from division of a cuneate apical cell of the 
same type as occurs in A. australis 


The Antheridial Receptacle and Antheridium 

Male receptacles appear from May until October. Each is an inconspicuous 
oval region, 0.5mm broad x 1mm long (Fig. 20), lying just behind the apex and 
slightly elevated on its anterior edge above the level of the thallus. The apex later 
gives rise to an archegoniophore, by which time the male receptacle is recognizable 
merely by larger pores on the thallus surface. 

Antheridia arise in acropetal succession on the receptacle, each one as it develops 
becoming sunk in a flask-shaped cavity opening to the surface by a narrow canal 
terminating in a simple pore. 

The development of the antheridium differs only in minor respects from that 
of A. australis. The antheridial initial is recognizable close to the apical cell and 
divides transversely into a basal cell, which gives rise to the embedded portion of 
the antheridial stalk, and an outer cell which at first projects slightly above the 
surface of the receptacle and gives rise to the free portion of the antheridium. 
This outer cell now divides transversely to give a file of 3 cells of which the lower¬ 
most is a primary stalk cell and the 2 upper are the primary antheridial cells (Fig. 
22). A similar configuration occurs rarely in A. californica (Haupt, 1,929). Each 
of the primary antheridial cells divides by 2 vertical walls intersecting at right 
angles (Fig. 23), and some transverse divisions may also occur, but soon periclinal 
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walls appear cutting off peripheral jacket cells from the central fertile tissue (Fig. 
24). The jacket remains uniseriate but is extended at the top into a pointed beak, 
whereas the fertile tissue divides repeatedly in many planes to produce a vast 
number of spermatogenous cells (Fig. 25). 


The Archegoniophore and Arghegonium 

The archegoniophore has a stalk up to 3cm in height and 0.5mm in width, 
in most cases whitish in colour with a very faint tinge of green throughout its 
length, although in a few specimens the basal 5mm is reddish or purplish-brown. 
In section it shows a single furrow traversed by narrow rhizoids but, as the furrow 
is almost closed over, the rhizoids are not visible externally. The head when mature 
is 4mm wide at the base and l-2mm high, and lacks the long, downwardly pro¬ 
jecting scales often found in A. australis. The surface appears slightly uneven 
due to whitish air-pores. The shape of the head is variable. When young it is 
hemispherical and in the absence of fertilization it remains so, although the stalk 
elongates; at a later stage it is typically umbonate with a central dome-shaped por¬ 
tion, surrounded on all sides by a rather flat, peripheral region cut into 3-5 blunt 
lobes (Fig. 20). As the capsule ripens and the spores are shed, the lobes tend to 
droop, and in freshly-gathered material the whole head may appear broadly 
conical. In pressed material collected at this stage it still appears umbonate, due 
to the pattern of shrinkage on drying out. On the under side of the head there 
are at first 4 or 5 receptacles, one to each lobe, but those lobes lacking a sporo- 
gonium remain undeveloped. 

The archegonium develops in the manner usual for the Marchantiales. It 
arises from a cell close to the apical cell when the archegoniophore is merely a 
minute protuberance. This projects slightly and divides as in A. australis (Fig. 26) 
producing an archegonium of similar type with 4 neck canal cells (Fig. 27). One 
or rarely two archegonia are formed on each receptacle. 


The Sporogonium and its Protective Sheaths 

The sporogonium develops from the egg after fertilization has taken place. 
At first a file of 4 cells is formed before vertical walls appear (Fig. 30). The 
lowermost cell gives rise to the globose foot, 4-5 cells in diameter, which penetrates 
deeply into the tissue of the archegoniophore (Fig. 34). The cell above gives rise 
to the short seta, often only 4-5 cells wide and 4 cells high (Fig. 34). The spherical 
capsule is derived from the 2 uppermost cells. These latter cells divide first by 
2 intersecting vertical walls (Fig. 31), and the resulting cells may divide trans¬ 
versely. Periclinal walls appear more definitely and regularly than in A. australis 
(Fig. 32), but the peripheral cells continue to divide periclinally and anticlinally 
for some time (Fig. 33) ; only gradually does the uniseriate jacket become dis¬ 
tinguishable from the archesporial cells (Fig. 34). Some of the archesporial cells 
produce the elaters and others the large deeply-staining spore mother cells which 
round off and give rise each to 4 spores. 

Each sporogonium is protected during its growth by an involucre, a pseudo¬ 
perianth and a calyptra (Fig. 29). The involucre is cylindrical, the outer half 
formed from the green, downwardly incurving edge of the head and the inner half 
formed by a much thinner, whitish membrane which develops after fertilization. 
The pseudoperianth, which lies within the involucre and projects for a distance 
of 1mm beyond its rim, closely invests the capsule at the base and loosely covers 
it above. The free portion splits into 7-9 (usually 8) white papery strips, the tips 
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disjunct and incurving (Fig. 28). It is distinguishable from the basal portion in 
that its cells have thickening at the comers and to some extent on the longitudinal 
walls except in the regions where the actual splitting occurs. The calyptra is the 
thin, innermost sheath developed from the archegonial venter after fertilization. 
The sporogonium is mature in October to December. At this stage it has a small 
attaching and absorbing foot region, a short seta which does not lengthen further, 
and a spherical dark-brown capsule. The uniseriate jacket of the capsule at maturity 
is pale golden-brown or faintly green in colour and lacks thickening except in the 
cap region where colourless trigones are found at the corners of the cells. Dehis¬ 
cence takes place by the top breaking away as a lid of more or less circular out¬ 
line which temporarily becomes trapped by the incurved lobes of the pseudo¬ 
perianth. The cup-shaped basal portion of the capsule, irregularly toothed on the 
rim, remains in position. Gradually the spores, aided by hygroscopic movements 
of the elaters, are shed through the slits of the pseudoperianth. 



Text-fig. 3 .—Asterella tenera. Fig. 29.—Vertical section of a 2-celled embryo in situ. X 380. c, calyptra; 
i, involucre; p, pseudoperianth. Fig. 30.—Vertical section of an embryo showing a file of 4 cells. X 380. 
Fig. 31.—Vertical section of an embryo showing vertical divisions. X 380. Figs. 32, 33.—Vertical sections 
of an embryo showing periclinal walls in the capsule region. X 380. c, capsule region; f, foot region; 
s, seta region. Fig. 34.—Vertical section of a sporogonium when almost mature. X 75. c, capsule; f, foot; 
s, seta. Fig 35.—Spore and clater. X 350. Fig. 36.—Germinating spore. X 200. Fig. 37.—Young sDore- 
ling with the apical cell forming. X 200. 
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The spores are 58-64/a diam. including a wing of 11/a diam. and are tetrahedral 
in shape with a tri-radiate marking. They have a coarsely reticulate, dark brown 
exospore and a wide, almost colourless perispore (Fig. 35). The elaters are short, 
being only 170-300/a x 7/a, and have two spirals of brown thickening on the walls 
or sometimes one spiral towards the tip (Fig. 35). 


Germination of the Spore 

Germination commences within 6 days from the time of sowing. The spore 
opens along the tri-radiate ridges (Fig. 36), and a filamentous germ-tube 3—4 cells 
long grows out. There are no rhizoids at first. The almost colourless basal cell 
of the filament is much longer than the others and does not divide again. The 
remaining cells divide vertically and sometimes transversely. In the terminal cell 
the formation of 2 vertical walls at right angles to each other produces four cells in 
one of which a further division gives a cuneate apical cell. This soon becomes sunk in 
a terminal depression as the ribbon-shaped thallus enlarges. Rhizoids make their 
appearance at about the stage illustrated in Fig. 37. Where, however, the spores 
are crowded, the formation of the apical cell is delayed and the filamentous stage 
is prolonged. 


Salient Differences Between the Two Species 

Although the 2 species of Asterella in New Zealand sometimes grow intermixed, 
they can be distinguished fairly readily. 

In the vegetative condition A. tenera is smaller and more delicate in texture, 
has much narrower appendages to the ventral scales, and is branched dichotomously 
1-4 times in contrast to the ligulate, rarely-bifurcating thallus of A. australis . 

In the reproductive condition there are more marked differences. A. tenera is 
paroicous whereas A. australis is autoicous. The umbonate head of the archegonio- 
phore in A. tenera with a lack of scales contrasts with the broadly conical head, 
often with shaggy scales below, in A. australis. The discrete tips of the approxi¬ 
mately 8 pseudoperianth segments in A. tenera contrast with the 12-16 coherent 
tips in A. australis. 
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